Manufacture of Chimeric Antigen Receptor T Cells from Mobilized Cyropreserved Peripheral Blood Stem Cell Units Depends on Monocyte Depletion.
Cytotoxic chemotherapy and radiation can render lymphocyte repertoires qualitatively and quantitatively defective. Thus, heavily treated patients are often poor candidates for the manufacture of autologous chimeric antigen receptor (CAR)-T cell products. In the United States and Europe, children with high-risk neuroblastoma undergo apheresis early in the course of treatment to collect peripheral blood stem cells (PBSCs) for cryopreservation in preparation for high-dose chemotherapy followed by autologous stem cell rescue. Here, we investigate whether these cryopreserved chemotherapy and granulocyte colony-stimulating factor (G-CSF)-mobilized PBSCs can serve as starting material for CAR-T cell manufacturing. We evaluated T cell precursor subsets in cryopreserved PBSC units from 8 patients with neuroblastoma using fluorescent activated cell sorting-based analysis. Every cryopreserved unit collected early in treatment contained both CD4 and CD8 precursors with significant numbers of naïve and central memory precursors. Significant numbers of Ki67+/PD1+ T cells were detected, presumably the result of chemotherapy-induced lymphopenia and subsequent homeostatic proliferation. Cryopreserved PBSC units containing 56 to 112 × 106 T cells were amenable to immunomagnetic selection, CD3 × 28 bead activation, lentiviral transduction, and cytokine-driven expansion, provided that CD14 monocytes were depleted before the initiation of cultures. Second- and third-generation CD171 CAR+ CD4 and CD8 effector cells derived from cryopreserved units displayed antineuroblastoma lytic potency and cytokine secretion comparable to those derived from a healthy donor and mediated in vivo antitumor regression in NSG mice. We conclude that cryopreserved PBSCs procured via standard methods during early treatment can serve as an alternative starting source for CAR-T cell manufacturing, extending the options for heavily treated patients.